This paper proposes a new algorithm referred to as the Wavelet Packet-based Embedded Block coding (WPEB) scheme for Synthetic Aperture Radar (SAR) data compression. This algorithm combines the following properties:
(1) wavelet packet decomposition is adopted to exploit middle and high frequency components associated with SAR data;
(2) block coding is utilized to improve Discrete Wavelet Transform (DWT) coefficient coding efficiency by adaptively allocating more bits to regions of importance with higher information content (e.g. more contrast, edges); (3) speckle reduction is built into the bit allocation scheme by using wavelet transform denoising.
Unlike optical data, SAR data has characteristics such as high dynamic range, coherent speckle, and significant high frequency components arising from terrain texture and edges. This data is not represented optimally by the standard DWT, which decomposes the lower frequency bands of the image. We have obtained better results by using the wavelet packet transform, which also decomposes the higher frequencies.
Because of its high dynamic range and its portrayal of surface texture, the information content of SAR data varies considerable over different parts of each scene. We have found that higher coding efficiency can be obtained by dynamically allocating bits according to block variances, using block sizes between 32 and 256 pixels square.
Examples are given using RADARSAT data, which show that the compression performance is better than conventional wavelet methods and visual image interpretation is acceptable at 1 bpp. This is illustrated in this RADARSAT-1 FINE image of Vancouver airport, where about half as many bits are allocated to the areas of the scene in the water compared to the parts in the city.
